Abstract. This paper studies the harmonic response analysis in steam turbine parts, gear box, induced draft fan part of induced draft fan shaft system based on the theory of simple harmonic excitation by using ANSYS software platform. It mainly studies the response characteristics near the low order natural vibration frequency. It investigates the response of each key position in the condition of the coupling system, and adopts harmonic response analysis (ANSYS software) to gain steady-state response of each point on the shaft system.
Induced draft fan is depending on the input mechanical energy, improve the pressure side by side to send gas, it is very important in electric power, transportation, military industry, chemical industry and oil occupies. The rotor is the key components of induced draft fan group. The vibration of the rotor of the induced draft fan group are flexural vibration and torsional vibration, and often these two kinds of vibration exist on the rotor of rotating machinery, and mutual coupling, it purely analyzes from the perspective of linear is not applicable, it must use nonlinear dynamics to explore and research [1] [2] [3] .
This paper studies the response characteristics near the low order natural vibration frequency in steam turbine parts, gear box part, induced _________________________ Induced draft fan Planetary gear reducer FIGURE 1. Planetary gear coupling shaft system. draft fan of the induced draft fan shaft system (as shown in Fig.1) , it mainly investigates the response of each key position in the condition of the coupling system [4] . In generally, it more attention to the steady state response of the shaft system, therefore it adopts harmonic response analysis (ANSYS software) to gain steady-state response of each point on the shaft system [5] [6] [7] .
In order to compare each shaft response in the single axis with unbalanced force and analyze coupling of the gear, at first it analyzes the situation of single axis with the unbalanced force. In the following analysis, the damping 
THE HARMONIC RESPONSE ANALYSIS WHEN STEAM TURBINE UNBALANCED
When only considering unbalanced force on the steam turbine, assume that only in the 30th node has the unbalanced force, it gains vibration response of the key position as shown in Fig.2. In the figure, 1, 2, 3 Steam turbine unbalance quality has a great influence on the vibration of the turbine, when a small amount of unbalance can produce bigger vibration response. So you need to strictly control the imbalance of steam turbine.
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THE HARMONIC RESPONSE ANALYSIS WHEN INDUCED DRAFT FAN UNBALANCED
When only considering unbalanced force on the induced draft fan, assume that in the 116th and 142nd nodes has the unbalanced force, it gains vibration response of the key position as shown in Fig.3 , in figure, 1, 2, 3 and 4 line is response curve in the 30th, 80th, 116th and 142nd nodes respectively: Comparing figure 1 and figure 2 , the unbalanced force of the steam turbine end is mainly influences to the response of steam turbine end; the unbalance response of the induced draft fan is mainly influence to induced draft fan and the coupling in front of induced draft fan.
The unbalance of the induced draft fan coupling influence on coupling vibration are larger, the unbalance of induced draft fan itself influence on induced draft fan and the coupling are small. Thus it can be seen, due to the coupling form is quite special, therefore it needs to good dynamic balance; and the unbalance of induced draft fan can control in a wide range. 
THE HARMONIC RESPONSE ANALYSIS WHEN GEAR BOX UNBALANCED
Assume that in the 80th nodes has the unbalanced force, it gains vibration response of the key position as shown in Fig.4, in figure, 1, 2, 3 and 4 line is response curve in the 30th, 80th, 116th and 142nd nodes respectively: 
FIGURE
4. The response of the key nodes.
From above, the imbalance quality of gear box medium speed shaft has a small influence on the response of rotor system, the unbalance quality of the calculation is very big, but compares with the steam turbine, its influence is still relatively small.
THE HARMONIC RESPONSE ANALYSIS WHEN ONLY EXISTING DYNAMIC ERROR OF GEAR CLEARANCE
Considering the dynamic error of gear clearance, assume that the backlash of the gear mesh of two sets is 0.05 mm, it gains vibration response of the key position as shown in Fig.5, in figure, 1, 2, 3 and 4 line is response curve in the 30th, 80th, 116th and 142nd nodes respectively:
Visible, backlash has a small influence on the response of rotor system, the backlash is 0.05 mm in the calculation, this is already a large gap, but compared with the influence of the imbalance, the influence is still relatively small. FIGURE 5. The response of the key nodes. The dynamic error of gear clearance has bigger influence on the low-frequency, and influence on high frequency almost can be ignored.
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THE HARMONIC RESPONSE ANALYSIS WHEN EXISTING VARIOUS FACTORS COMBINATION
Considering the above factors, assume the unbalanced force according to the data distribution in table 1, and the backlash of the gear mesh of two sets is 0.05 mm, it gains vibration response of the key position as shown in Fig.6, in  figure, 1, 2, 3 and 4 line is response curve in the 30th, 80th, 116th and 142nd nodes respectively. 
CONCLUSIONS
This paper studies the harmonic response analysis in steam turbine parts, gear box, induced draft fan part of induced draft fan shaft system based on the theory of simple harmonic excitation by using ANSYS software platform. Analysis showed that the unbalance of steam turbine has larger influence on the system's response; the unbalance of gear shaft in gear box has smaller influence on the system's response; the unbalance of induced draft fan before coupling has bigger influence on the coupling itself, should be strictly controlled; the unbalance of induced draft fan itself has less influence on the whole machine vibration. The unbalance of the steam turbine mainly affects the vibration of the steam turbine side structure; induced draft fan side unbalance mainly affects the vibration of the induced draft fan and coupling. This shows that due to the influence of connection of the gear box, the steam turbine side and induced draft fan has smaller close cooperation with each other.
After considering various comprehensive action, the response of the machine is bigger than the response under a single influence factor, the whole machine in multiple frequency vibration is larger, especially in 70-90 HZ and 90-150 HZ frequency, so under the speed of operation condition to consider the effect of vibration.
